Prolonged steroid administration results in pituitary adrenal unresponsiveness. The mechanism appears to be decreased ACTH secretion, with resultant adrenal cortical atrophy ( 1 ). There is much controversy, however, concerning the acute effect of steroids on pituitary adrenal secretion, and there are several important unsettled problems. Evidence is conflicting about a possible direct inhibitory effect of steroids on the adrenal cortex. Some reports describe steroid inhibition of the pituitary adrenal cortical response to operative trauma (2), whereas others find no diminution of normal responsiveness with acute administration of steroids (3). There is little information available about effects of steroids on the responses to other stimuli. And, finally, there is not agreement on the central nervous system site of steroid action. Some experiments suggest a direct effect on the anterior pituitary (4), but the bulk of work indicates an effect at the hypothalamic or higher level (5, 6 ). The present study was designed to. provide at least partial answers to these questions. The potent synthetic steroid analogue, dexamethasone, was administered to dogs in which adrenal cortical function was measured by determining adrenal venous corticosteroid secretion. 
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Methods
Adult mongrel dogs, ranging in weight from 15 to 30 pounds, were used in these experiments. Adrenal venous cannulations were carried out according to the technique of Hume and Nelson (7) . Adrenal venous 17-hydroxycorticosteroids were measured by the method of Peterson, Karrer, and Guerra (8) , utilizing hemolyzed whole blood instead of plasma. Corticosteroid secretion rate was determined by multiplying adrenal venous blood flow by corticosteroid concentration. Hypophysectomies were performed by the transbuccal approach of Markowitz and Archibald (9) . Removal of the entire brain down to the pons, leaving an isolated pituitary, or bilateral decortication was carried out according to techniques developed in our laboratories (10, 11) . Dexamethasone phosphate,' 100 mg added to 1,000 ml of 0.9%O sodium chloride solution, was infused at the rate of 50 ml per hour in the inhibition experiments. In the hemorrhage experiments, approximately 500 ml of blood was removed from the animal over a 20-minute period, and adrenal venous samples were obtained before and after completion of hemorrhage. For the endotoxin experiments, 1.0 mg of Escherichia coli lipopolysaccharide B 2 was rapidly administered intravenously, and adrenal venous blood samples were taken before and 20 to 40 minutes after endotoxin. The animals subjected to ether anesthesia were given a single injection of sodium pentothal, and then anesthesia was maintained with ether throughout the rest of the experiment. Heavy canvas jackets were kept on the animals between sampling periods. Approximately 1 ml of heparin was instilled into the adrenal venous catheter to prevent clotting at the end of an experimental period. We have been able to obtain adrenal venous samples in dogs under a variety of conditions for several weeks with this technique.
Results
The first group of experiments was carried out in dogs hypophysectomized 2 hours before the control period. Two and 10 mU of ACTH were administered during the control period, and adrenal 17- The second portion of these experiments revealed no decrease in the maximal corticosteroid secretion that followed bilateral decortication, de- spite the constant infusion of dexamethasone throughout the experiment. The mean value of adrenal cortical secretion 10 to 18 hours after bilateral decortication was 21.5 jpg per minute, with an ACTH response of 21.1 ug per minute. Dexamethasone was ineffective, therefore, in preventing the adrenal cortical hypersecretion that occurs after bilateral decortication.
Discussion
There is little specifically pertinent literature concerning a possible direct inhibitory effect of steroids on the adrenal cortical response to ACTH. Peron, Moncloa, and Dorfman (14), using very high doses of corticosterone, found less adrenal content of corticosterone in rats given ACTH than when corticosterone was not administered. Black (17), on the other hand, did partially prevent the peripheral blood corticosteroid response after operative trauma by administering triamcinolone. The difference between our results and those of Estep and co-workers is probably based on species variation, the fact that the patient studies involved measurements of peripheral blood levels of steroids and not secretion rates, and differences in magnitude of operative trauma. Hedner and Rerup (18) found that dexamethasone inhibited completely the stimulating effect of ether and inhibited partially the increase in plasma corticosteroid levels after unilateral adrenalectomy. Kendall (19) amounts of dexamethasone give less inhibition; therefore, pharmacological doses of steroid were used. Dexamethasone did not prevent the expected maximal adrenal cortical stimulation after hemorrhage and endotoxin administration. On the other hand, in confirmation of Kendall (19) and Hedner and Rerup (18) , dexamethasone completely prevented the expected maximal response to ether anesthesia. Studies in our laboratories and those of others have revealed that maximal and sustained corticosteroid secretion is present 4 to 1 hour after ether anesthesia (13) . It appears, therefore, either that hemorrhage and endotoxin are stronger stimuli to a common mechanism of ACTH release, or that ether acts through different pathways that are blocked by steroid administration. There is nothing in the data of this or other reports that permits a choice between these two possibilities.
Our final group of experiments with brain removal and bilateral decortication indicates that dexamethasone administration does not prevent the adrenal cortical hypersecretion that these animals demonstrate and that has previously been reported in detail from our laboratories (10, 22) . The previously described pattern of depressed corticosteroid secretion 1 to 2 hours after brain removal, with gradual increase to elevated but submaximal levels, was observed in dogs with isolated pituitaries receiving dexamethasone infusions. These data are in no way different from those observed in dogs not receiving steroids and appear to offer evidence for an extrapituitary site of steroid inhibition.
There are basically two possible ways to explain the findings of corticosteroid secretions that are elevated above base line but are less than maximal in dogs with isolated pituitaries. A weak stimulatory hormone or other systemic agent may be acting on the pituitary to cause ACTH release. On the other hand, if the pituitary in the intact animal is constantly bathed in a mixture of excitatory and inhibitory hormones with respect to ACTH release, it is possible that removal of the source of such hormones results in a pituitary whose intrinsic ACTH-releasing activity is revealed. Current studies in our laboratories indicate that peripheral blood from dogs with isolated pituitaries is ineffective in causing ACTH release when injected into the carotid artery of normal dogs. There is, therefore, no evidence for a systemic substance causing ACTH secretion from the isolated pituitary. Kendall, Matsuda, Duyck, and Greer (23) found that dexamethasone does suppress the moderately elevated ACTH secretion in rats with median eminence islands, and our studies taken together with his suggest a hypothalamic site for steroid inhibition of ACTH secretion. Several groups of workers (5, 6) have found that implantation of steroids into the hypothalamus, but not into the pituitary, is effective in inhibiting ACTH secretion. These findings would also appear to support a hypothalamic site for steroid action on pituitary adrenal responsiveness. If there are both excitatory and inhibitory hormones to pituitary ACTH secretion in the intact animal, steroids may act either by inhibiting release of the stimulatory hormone or enhancing release of the postulated inhibitor, or both.
The resolution of these problems awaits further work on hypothalamic and other central nervous system hormones that control ACTH secretion, understanding of the pathways for their control in the intact animal, and studies of the effect of steroids on their production and release. Summary 1. Dexamethasone infusion did not alter the ACTH sensitivity of hypophysectomized dogs, suggesting that steroids have no direct effect on the adrenal cortex.
2. Dexamethasone administration partially prevented the increase in adrenal cortical secretion after operative trauma and completely abolished the expected stimulatory effect of ether anesthesia. On the other hand, steroid administration did not modify the expected maximal response to hemorrhage, endotoxin administration, or bilateral decortication.
3. The infusion of pharmacological doses of dexamethasone was ineffective in modifying the adrenal cortical hypersecretion of dogs with isolated pituitaries. There is evidence in favor of an extrapituitary site for steroid inhibition of ACTH secretion.
